SYSTEM, METHOD, COMPUTER PROGRAM, 
AND RECORDING MEDIUM FOR MACHINE-MANAGEMENT 



BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a management system, a 
management method, a computer program, and a recording medium to be 
used for the management of a machine equipped with a driving-power 
source. More specifically, the present invention relates to a management 
system, a management method, a computer program, and a recording 
medium for easily performing the management of each of machines that 
include mobile- and fixed-model working machines and electric power 
generators for construction, civil engineering works, and so on, where the 
management may be of maintenance or overhaul, or maintenance contract 
to a machine. 

2. DESCRIPTION OF THE RELATED ART 

Regarding the management of each of machines that include 
mobile- and fixed-model working machines and electric power generators 
for construction, civil engineering works, and so on, there is provided an 
operation manual (instruction manual) or the like that sets up and clearly 
describes the conditions for maintenance, for example, maintenance cycle, 
overhaul cycle, and part-replacement cycle, for helping that the user 
determines when the oil needs changing, parts need replacing, or the like. 

Thus, the user who bought the machine may perform the 
maintenance procedure when the machine's operating time or the like 
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meets one of the maintenance conditions described in the operation manual 
(instruction manual). If the user has to replace a part with new one, for 
example, he or she will send an order of request for part-replacement to a 
manufacturer, a sales agency, or the like. 

In many cases, these machines are comparatively large-sized and 
are expensive. Therefore, a maintenance contract is usually made between 
a purchaser who purchased the machine and the machine's maker or store 
such that the maintenance is carried out in many cases by a maintenance 
section of the maker or store. 

The person in charge of the maintenance section performs the 
predetermined procedures of check and maintenance periodically, or 
performs a part-replacement or a overhaul after the predetermined 
operation time elapsed. On the other hand, the user who receives the 
service pays the charge of maintenance contract in a lump sum or in 
installments. 

However, the conventional machine-management method has the 
problems of the management itself as follows. 

(1) The operation manual (instruction manual) specifies 
maintenance conditions for every model. However, the items (fixed 
maintenance etc.) to be performed and their target parts to be checked for 
every operation differ from each other. In addition, there are many check 
items and parts. Accordingly, leaving the management in user's hands 
becomes too burdensome for the user, so that the user might omit any item 
or part (component) from those required in the maintenance. It is noted 
that such maintenance may be very expensive. 

(2) The maker recommends and specifies maintenance standards 
and maintenance articles, which correspond to each of imaginable cases in 
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service. However, some of the standards cannot be the best for each 
machine. Depending on the usage conditions and operating conditions of 
the machine, the time for maintenance required will be shifted from the 
predetermined period. 

(3) The section where the maintenance management is performed is 
difficult to work out the maintenance as planed. In this case, 
administrative expenses for performing planned maintenance are needed. 

(4) It is difficult to estimate the costs to be expensed throughout the 
lifetime of the machine. 

Furthermore, the conventional management method has the 
problems in the management of maintenance contract. 

(5) The administrative cost described above varies depending on the 
usage conditions or operating conditions of the machine, so that it is 
difficult to estimate that cost. 

(6) A predicted cost at the time of conducting the maintenance 
contract may be less than the actual const of the maintenance or may be 
sharply exceeded from it. Therefore, much effort and much time have 
been expended on attempting to lessen the difference of such prediction 
and actual result, sufficient time and many labors were needed for 
negotiation of a maintenance contract. 

Accordingly, one of the objects of the present invention is to 
provide a management system, a management method, a computer program, 
and a recording medium, which easily provide information about suitable 
maintenance management in consideration of usage conditions and 
operating conditions without burdening the user or the agent with these 
conditions. 

Another object of the present invention is to provide a management 
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system, a management method, a computer program, and a recording 
medium, by which the above disadvantages can be resolved, and the burden 
of the both sides that make a maintenance contract can be properly adjusted, 
and the maintenance contract can be easily fulfilled. 

SUMMARY OF THE INVENTION 

(Management system by which machine manages itself) 

According to the present invention, a management system by which 
a machine manages itself adopts the following structure. 

In the first aspect of the present invention, a management system of 
a machine equipped with a driving power source, comprises: 

a maintenance management information storage means that stores 
information about conditions of maintenance on the basis of both usage 
conditions and operating conditions for each model of the machine; 

ah input means for entering data of the machine's model, the usage 
conditions, and the operating conditions into the storage means; 
a display means; and 
a control means, wherein 

on the condition that the machine's model, the usage conditions and 
the operating conditions of the machine have been entered in the storage 
means through the input means, the control means reads out conditions for 
maintenance that correspond to the machine's model, the usage conditions, 
and the operating conditions, respectively, from the storage means to 
predict information about a recommendation for maintenance management 
at a predetermined operation time of the machine with reference to the 
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conditions of maintenance. 

Here, the term "conditions of maintenance" denotes conditions or 
requirements for performing works according to a maintenance 
management, which include lubrication, inspection, adjustment, 
part-replacement, cleaning, and so on. The term "maintenance 
management recommendation information" denotes information about one 
of recommendations to perform, for example, a part-replacement, one of 
the above maintenance works, and a specific part-replacement for reducing 
the cost and so on. 

According to such a management system of the machine, if the 
machine's model data, the usage conditions, and the operating conditions 
are entered through the input means, the control means read out conditions 
for maintenance, which correspond to the machine's model data, the usage 
conditions, and the operating conditions, from the maintenance 
management information storage means to predict information about a 
recommendation for maintenance management at a predetermined 
operation time of the machine with reference to the conditions of 
maintenance. For instance, the management system predicts when the oil 
needs changing or filter and other parts need replacing, or when the over 
haul needs performing, on the basis of maintenance conditions 
corresponding to model data, usage conditions, and operating conditions 
and information about an operation of the machine (e.g., time). 
Subsequently, information about a recommendation for maintenance 
management depending the prediction is represented on the display means. 

Therefore, we can easily obtain information about a suitable 
recommendation for maintenance management in consideration with the 
usage conditions and operating conditions of each machine without 
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burdening the user or the agent. The user or the agent may manage the 
machine more easily, compared with the conventional one. Moreover, the 
user of the agent may also draw up or adjust the management schedules for 
maintenance, over haul, and so on. Consequently, the number of steps in 
the process of machine management can be reduced, and the whole life cost 
of the machine can be predicted. 

Regarding the first aspect of the invention, it is preferable that the 
machine-management system of the present invention may comprise a 
state-measuring means to measure the state of the machine and produce 
information about the results of measurement, so that the control means 
may optimize the information about a recommendation for maintenance 
management with reference to the information about the results of 
measurement from the state-measuring means. 

According to the machine-management system, the reliability of 
maintenance management recommendation information can be raised 
because the maintenance management recommendation information is 
optimized with reference to the measurement information of the machine 
generated from the state-measuring means, i.e., the state of the present 
condition of the machine. 

In the machine-management system of the present invention, the 
control means may include a different part determination means that 
estimates the unusual part of the machine on the basis of the information 
about the results of the above measurement provided from the 
state-measuring means; and determines whether there is a need of replacing 
the part with new one. 

According to the machine-management system, the unusual part of 
the machine is estimated on the basis of the information about the results of 
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measurement for the machine, which is produced from the state 
measurement. That is, the control means determines whether there is a 
need of replacing the part with new one with reference with the actual state 
of the machine, so that the parts can be previously replaced with new one 
even if something unusual occurs in any part of the machine at the time 
before the predicted period. 

In the machine-management system of the present invention, the 
control means may include a means for reconsidering a part-replacing 
condition among the conditions for maintenance, which are stored in the 
storage means for storing the maintenance management information with 
reference to the predicted maintenance management recommendation 
information and the maintenance conditions stored in the maintenance 
management information storage means. 

According to the machine-management system, the part-replacing 
condition stored in the maintenance management information storage 
means with reference to the predicted maintenance management 
recommendation information and the maintenance conditions stored in the 
maintenance management information storage means. Therefore, more 
suitable part-replacement information can be provided even if the time of 
actually requiring the replacement is shifted from the part-replacement 
condition determined at the time of design or manufacturing process of the 
machine. 

In the second aspect of the present invention, the 
machine-management system is a management system for a machine 
equipped with a driving power source. The system comprises a client 
terminal and a server connected to the client terminal through a network. In 
this system, furthermore, the client terminal comprises: an input means for 
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entering data of the machine's model, usage conditions, and operating 
conditions; a display means; a control means for transmitting the data of 
the machine's model, usage conditions, and operating conditions to the 
server through the network and representing the received information on a 
screen of the display means. Furthermore, the server comprises; a 
maintenance management information storage means that stores 
maintenance conditions depending on the usage conditions and the 
operating conditions for each model of the machine; and a control means 
that reads out the data of machine's model, the usage conditions, and the 
operating conditions transmitted from the client terminal, predicts 
information that recommends a maintenance management at a 
predetermined operation time with reference to the maintenance 
information, and represents the predicted information that recommends a 
maintenance management on the display means. 

According to the management system of the machine, if the 
machine's model data, usage conditions, and operating conditions are 
entered in the client terminal. Then, these conditions are transmitted to 
the server. The server reads the data about maintenance conditions 
corresponding to the machine's model data, usage conditions from the 
maintenance management information storage means. Subsequently, the 
server predicts maintenance management recommendation information for 
a certain operation time of the machine on the basis of the maintenance 
conditions, and then represents the predicted information that recommends 
a maintenance management on the display means. 

In this management system, the same effects are expectable just as 
in the case with Claim 1 . In addition, each machine is unitary manageable 
in the server, allowing the maintenance management completely without 

- 8 - 



any burden (with the equipment or work) on the user who owns the 
machine and the agency that takes charge of the maintenance user. 
Consequently, the costs for maintenance management can be also reduced 
more. 

In the machine-management system of the present invention, the 
server may distribute the predicted maintenance management 
recommendation information to the client terminal connected to the server 
through the network. 

According to this machine-management system, the predicted 
maintenance management recommendation information is distributed to the 
client terminal, so that the user can be urged to perform the required 
maintenance management while the client can be directed to prepare the 
required work and supply the required parts. 

In machine-management system of the present invention, if the 
server executes the predicted maintenance management recommendation 
information under some conditions, the server may include a means for 
representing the contents of cost estimation on the display means with 
respect to each of these conditions. 

According to this machine-management system, as the server 
includes a means for representing the contents of cost estimation on the 
display means, the cost estimation may be performed with respect to the 
required cost under each condition when the predicted maintenance 
management recommendation information is realized under several 
conditions. Therefore, the executable condition can be selected with 
confirming the contents of cost estimation. 

[Management System for Managing Maintenance Contract of Machine] 
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This invention adopts the following construction as a management 
system that manages the maintenance contract of a machine. 

The machine-management system of the present invention 
comprises: 

a maintenance rank table organized by model (model-specific table 
that lists maintenance ranks) that stores a maintenance predicted value with 
respect to maintenance within a contract term or a contract time for two or 
more contract ranks every each model; 

an input means that enters a model of machine that makes a 
maintenance contract, a contract rank, and a maintenance actual result 
value; 

a means for storing a maintenance actual result value, where the 
maintenance actual result value of the machine, which is entered using the 
input means and accumulatively stored; and 

a determination means that determines whether a maintenance 
actual result value is larger than a maintenance predicted value, where the 
maintenance predicted value that corresponds to the machine's mode and 
the contract rank is read out of the maintenance rank table organized by 
model after a expiration of the contract of the machine, while the 
maintenance result value of the machine is read out of the storage means 
that stores the maintenance actual result value. 

Here, the term "maintenance predicted value" means the expense 
predicted to be required about maintenance in the maintenance contract 
time (for example, operation time under contract) or contract term, or the 
point that expresses the expense as mark. In addition, the term 
"maintenance actual result value" means the point which expresses those 
work and costs as mark, when the amount of cost which is actually 
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expensed in the maintenance time or contract term, or the point which 
expresses the work or expense as mark. 

According to this machine-management system, after the expiration 
of the maintenance contract of the machine, a maintenance predicted value 
that corresponds to the machine's mode and the contract rank is read out of 
the maintenance rank table organized by model, while a maintenance actual 
result value is read out of the means for storing the maintenance actual 
result value. Subsequently, the determination means determines whether 
the maintenance actual result value is larger than the maintenance predicted 
value. 

As a result, if the maintenance actual result value is significantly 
lower than the maintenance predicted value, it is considered that the 
maintenance-receiving side pays too much. Thus, any profit may be 
returned to the maintenance-receiving side by means of dividend payment, 
extension of maintenance contract time period or maintenance contract 
term, a cut at the time of a following maintenance contract, or the like. 
On the other hand, if the maintenance actual result value substantially 
exceeds the maintenance predicted value, it is loss of the 
maintenance-providing side. Thus, any profit may be returned to the 
maintenance-providing side by the re-examination of contract rank, the 
increase of payment, or the like at the time of making a following 
maintenance contract. Consequently, the burden of the both sides that 
make a maintenance contract can be properly adjusted. Furthermore, the 
system contrasts the maintenance predicted value and the maintenance 
actual result value based on the costs that the actual maintenance took. 
Therefore, any negotiation at the time of a future maintenance contract can 
also be performed easily. 
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In the machine-management system of the present invention, it is 
preferable that the determination means includes a means to calculate a 
dividend, where a dividend is calculated if under the condition that the 
maintenance actual value is lower than the maintenance predicted value 
and the difference between these values is higher than the predetermined 
value. 

According to the machine-management system, the calculation of 
dividend is allowed under the condition that the maintenance actual value is 
lower than the maintenance predicted value and the difference between 
these values is higher than the predetermined value. Therefore, any 
profit can be returned to the pay side, so that the problem of excess in 
payment on the maintenance-receiving side can be solved. 

In the machine-management system of the present invention, 
preferably, the contract rank of maintenance rank table organized by model 
may be defined on the basis of the usage conditions and the operating 
conditions of the machine. 

According to this machine-management system, the contract rank is 
defined on the basis of the usage conditions and the operating conditions of 
the machine. Therefore, the contents of a contract are changeable 
depending on the use place, for example, according to whether the machine 
is used in the desert area, the high-ground area, or the like, or it works in 
the cold area or the tropical area. A proper maintenance contract can be 
made in consideration of these conditions. 

In the third aspect of the present invention, The 
machine-management system comprises: a client terminal and a server that 
connects to the client terminal through a network, wherein the client server 
has an input means for entering a model of machine under a maintenance 
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contract, a contract rank, a maintenance actual result value, a display means, 
and a control means that requests data to the server and represents the data 
transmitted from the server on the display means. The server comprises a 
maintenance rank table organized by model that stores a maintenance 
predicted value with respect to a maintenance of each machine's mode 
within a contract time or a contract term every two or more contract ranks, 
a means of storing a maintenance actual result value, which accumulatively 
stores the maintenance actual result value of the machine entered from the 
client terminal, and a determination means that reads out the maintenance 
predicted value, which corresponds to the machine's model and the 
contract rank, from the maintenance actual result value storage means, 
while reads out the maintenance actual result value of the machine from the 
maintenance actual result value storage means, and then determines 
whether the maintenance actual result value is larger than the maintenance 
predicted value. 

According to the machine-management system, at the time of 
making a maintenance contract, on the client terminal's side, the 
maintenance rank table organized by model is downloaded from the server 
and represented on the display means, so that the information about model 
and the contract rank of the machine to be subjected to the maintenance 
contract can be entered while checking the maintenance rank table 
organized by model. Furthermore, a maintenance actual value is entered 
every time the maintenance is performed, so that such a value is sent to the 
server through the network. 

In the server, the maintenance actual result value is accumulatively 
stored in the maintenance actual result value storage means. After the 
expiration of the maintenance contract, a maintenance predicted value that 
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corresponds to the model and the contract model of the machine is read out 
of the maintenance rank table organized by model, while a maintenance 
actual result value of the machine is read out of the maintenance actual 
result value recording means. Then, the determination means determines 
whether the maintenance actual result value is larger than the maintenance 
predicted value. 

Therefore, this management system has the same effects as those of 
one described in Claim 8 and also other effects, for example, of allowing a 
maintenance contract which can be easily implemented as the contents of 
maintenance contract and the maintenance actual result value are easily 
entered while checking the contents of the maintenance contract using the 
client terminal by a business person transferred from the agent to the 
purchaser of the present machine. Furthermore, there is no need to have 
a maintenance rank table organized by model, a means that stores the 
maintenance actual result value, a determination means, and so on. 
Therefore, the present system is allowed to use a cheep and typical 
terminal. 

(Machine-management system) 

In the present invention, the management of machine itself and the 
management of maintenance contact, which are described above, can be 
implemented by the he following management method. 

In the fourth aspect of the present invention, the 
machine-management method is that of managing a machine equipped with 
a driving-power source and comprises the steps of: storing maintenance 
conditions for each mode of the machine, which depend on usage 
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conditions and operating conditions into a means for storing maintenance 
management information; entering data of machine's mode, the usage 
conditions, and the operating conditions, reading out the maintenance 
conditions that correspond to the input data of machine's model, the usage 
conditions, and the operating conditions from the means for storing 
maintenance management information, predicting maintenance 
management recommendation information at a certain operation time of the 
machine with reference to the maintenance conditions read out, and 
displaying the maintenance management recommendation information on 
the display means. 

According to the machine-management method, the same effects as 
those of the management of the machine itself in the machine-management 
system described above. 

In the fifth aspect of the present invention, the method of machine 
management method comprises the steps of: storing a maintenance 
predicted value with respect to a maintenance in a maintenance rank table 
organized by model in a contract time period or in a contract term every 
two or more contract ranks; storing the mode of a machine under 
maintenance contract, contract rank, and maintenance actual result value; 
accumulatively storing a maintenance actual result value of the machine 
being entered into the means for storing the maintenance actual result; 
reading the maintenance actual result value out of the means for storing the 
maintenance actual result value in addition to read a maintenance predicted 
value out of the machine maintenance rank table organized by mode, where 
the maintenance predicted value correspond to the machine's mode and the 
contract rank; and determining whether the maintenance actual result value 
is larger than the maintenance predicted value. 
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According to this machine-management method, the same effects as 
those of the management of maintenance contract of the machine in the 
above machine-management system. 

In the machine-management method in accordance with the present 
invention, if the maintenance value is smaller than the maintenance 
predicted value, it is preferable to calculate and pay the dividend under the 
conditions that the difference between these values is larger than a 
predetermined value. 

According to the machine-management method, the problem of 
excess in payment on the maintenance-receiving side can be solved, as 
described in the management system. 

In the machine-management method of the present invention, it is 
preferable to re-examine the contract rank of the maintenance rank table 
organized by model under the conditions that difference between these 
values is larger than a predetermined value and enter the reexamined 
contract rank in a following contract. 

According to the management method of this machine, if the 
difference of maintenance predicted value and maintenance actual result 
value exceeds a predetermined value, i.e., the maintenance actual result 
value is much smaller than the maintenance predicted value or the 
maintenance actual result value extensively exceeds the maintenance 
predicted value, the contract rank in the maintenance rank table organized 
by model can be reexamined, so that re-examined contract rank is entered 
at the time of a following contract. Therefore, an appropriate contract can 
be conducted at the time of a future maintenance contract. 

In the management method of the machine this invention, in case 
the contract rank in maintenance rank table organized by model is 
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examined again, it is desirable to re-examine with reference to usage 
conditions and operating conditions of the machine. 

According to the management method of this machine, contract 
rank in maintenance rank table organized by model is re-examined again 
with reference to usage conditions and operating conditions of the machine. 
Therefore, the proper maintenance contract, which suited the situation of 
each machine, can be made. 

(Computer program and memory medium) 

The computer program of this invention allows a computer to 
perform the management method of a machine. 

The recording medium of this invention stores the computer 
program for allowing a computer to perform the management method of a 
machine. 

Performing this computer program by means of computer, the 
machine-management method is realized and the same effects as those of 
the management can attain system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram that illustrates the whole system of 
machine management in accordance with the first preferred embodiment of 
the present invention; 

Fig. 2 is a block diagram that illustrates a server provided in the 
system of machine management in accordance with the first preferred 
embodiment of the present invention; 
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Fig. 3 is a schematic diagram that illustrates a standard data base 
(DB) stored in the server provided in the system of machine management 
in accordance with the first preferred embodiment of the present invention; 

Fig. 4 is a schematic diagram that illustrates an operational 
surrounding condition data base (DB) stored in the server provided in the 
system of machine management in accordance with the first preferred 
embodiment of the present invention; 

Fig. 5 is a schematic diagram that illustrates a usage condition data 
base (DB) stored in the server provided in the system of machine 
management in accordance with the first preferred embodiment of the 
present invention; 

Fig. 6 is a schematic diagram that illustrates a plurality of 
model-specific management data files in a data base (DB) organized by 
model, which is stored in the server provided in the system of machine 
management in accordance with the first preferred embodiment of the 
present invention; 

Fig. 7 is a schematic diagram that illustrates a model-specific 
maintenance management data table stored in the server provided in the 
system of machine management in accordance with the first preferred 
embodiment of the present invention; 

Fig. 8 is a price information data base (DB) stored in the server 
provided in the system of machine management in accordance with the first 
preferred embodiment of the present invention; 

Fig. 9 is a schematic diagram that illustrates a model-specific 
maintenance rank table stored in the server provided in the system of 
machine management in accordance with the first preferred embodiment of 
the present invention; 
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Fig. 10 is a flow chart that illustrates a series of steps of the 
predetermined process performed in the server provided in the system of 
machine management in accordance with the first preferred embodiment of 
the present invention; 

Fig. 1 1 A is a graph that illustrates the principle of determination, 
applied on a part-specific determination means of the server provided in the 
system of machine management in accordance with the first preferred 
embodiment of the present invention, where a horizontal axis represents the 
operation time and a vertical axis represents the characteristic value of each 
part; 

Fig. 1 IB is a graphic diagram that illustrates the principle of 
determination, applied on a part-specific determination means of the server 
provided in the system of machine management in accordance with the first 
preferred embodiment of the present invention, where a horizontal axis 
represents the operation time and a vertical axis represents the percentage 
of replacement; 

Fig. 12 is a schematic diagram that illustrates a display screen of the 
server provided in the system of machine management in accordance with 
the first preferred embodiment of the present invention; 

Fig. 1 3 is a schematic diagram that illustrates another display screen 
of the server provided in the system of machine management in accordance 
with the first preferred embodiment of the present invention; 

Fig. 14 is a graphic diagram that illustrates the relationship between 
the maintenance predicted value and the maintenance actual result value in 
the system of machine management in accordance with the first preferred 
embodiment of the present invention; 

Fig. 1 5 is a flow chart that illustrates a series of steps of another 
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predetermined process performed in the server provided in the system of 
machine management in accordance with the first preferred embodiment of 
the present invention; 

Fig. 16 is a flow chart that illustrates a series of steps of the process 
performed in a server in accordance with another preferred embodiment of 
the present invention; and 

Fig. 17 is a graphic diagram that illustrates the relationship between 
the contract term and the contract operation time. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT(S) 

Hereinafter we will describe preferred embodiments of the present 
invention with reference to the attached drawings. 

[Systems Overview] 

Fig. 1 illustrates a system of maintenance management in 
accordance with a first preferred embodiment of the present invention. In 
this management system, a maker has information about recommendable 
maintenance management for each of machines (e.g., construction 
machines) equipped with driving-power means Ml, M2, which belong to 
the respective users CI, C2. In the following description, by the way, "the 
information about recommendable maintenance management for each of 
machines" is simply referred to as "the recommendable management 
information", which is recommendable to the corresponding machine. 
The recommendable management information can be distributed to each 
user CI, C2 in addition to a dealership (e.g., an authorized sales agency) 
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Dn. The agent Dn performs maintenance each of the machines Ml, M2 of 
the respective users CI, C2, including services such as check or general 
inspection, repair, and replacement if required. In this embodiment, the 
system also has a management function by which the managements of the 
maintenance contracts of the respective machines Ml, M2 of each user CI, 
C2, M2 are centered and organized in the manufacturer M. 

The management system comprises a computer network such as 
Internet 1 ; client terminals CT1, CT2 connected to the computer network 1 
and placed on the users CI, C2, respectively; a agent client terminal DT 
connected to the computer network 1 and placed on the agent Dn; and a 
server SV placed on the maker M and communicates with the user client 
terminals CT1, CT2 and the agent client terminal DT through the computer 
network 1. 

[Client Terminals] 

Each of the user client terminals CT1, CT2 comprises an input 
means 1 1 such as a key board for entering the information about the 
machine Ml, M2 into the terminal CT1, CT2 (i.e., such information 
includes a model data, usage conditions, operating conditions, and so on 
with respect to the machine Ml, M2); a display means 12 such as a liquid 
crystal display screen or CRT; a storage means such as a hard disk (not 
shown); and a control means such as CPU (not shown). 

Each of the machines Ml, M2 is additionally equipped with a 
state-measuring means 1 5 that measures the state of each part or 
component of the machine Ml , M2. The measuring results can be 
transmitted as measurement information from the state-measuring means 
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15 to the server SV through the corresponding user client terminal CT1, 
CT2 and the computer network 1 . 

The agent client terminal Dl comprises an input means 1 1 such as a 
key board for entering the information about the machines Ml, M2 and the 
contents of maintenance contracts (i.e., individual numbers and models of 
machines Ml, M2, contract ranks, initial date of each maintenance contract, 
operation times under contract, operation times, maintenance actual result 
values, usage conditions, operating conditions, and so on); a display means 
12 such as a liquid crystal display screen or CRT; a storage means 13 such 
as a hard disk; and a control means 14 such as CPU. These input means 
11, display means 12, storage means 13, and control means 14 may be the 
same as those of the client terminals CT1, CT2. 

In each of the client and agent terminals, the control means 14 has 
functions to transmit various input data from the input means 11, such as 
model data, usage conditions, and operating conditions of the respective 
machines Ml, M2, to the server SV through the computer network 1 and 
displays replied information from the server SV on the display means 12. 

[Server] 

Referring now to Fig. 2, an example of the server SV will be 
described in more detail. As shown in Fig. 2, the server SV comprises a 
display means 20, an input control means 2 1 , an output control means 22, 
and storage means 23-29 that stores various data bases, a storage means 31 
that stores a main program, and a control means 30. 

The storage means 23 stores a standard condition data base 
(standard condition DB), the storage means 24 stores an operation 
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environment condition data base (operation environment condition DB), 
the storage means 25 stores a usage condition data base (usage condition 
DB), the storage means 26 stores a track record data base (track record DB) 
of repair and part-usage, the storage means 27 stores an individual number 
specific data base (number-specific DB), the storage means 28 stores price 
information data base (price information DB), and the storage means 29 
stores a model specific data base (model-specific DB). 

A storage means for information about maintenance management is 
provided as an assembly consisting of the storage means 23 that stores the 
standard condition DB, the storage means 24 that stores the operation 
environment condition DB, and the storage means 25 that stores the usage 
condition DB. Thus, the maintenance management information storage 
means stores information about maintenance conditions for each machine 
depending on the usage conditions and the operating conditions. 

[Configuration of Each Data Base] 

As shown in Fig. 3, the standard condition DB comprises tables 
23 A, 23B, 23 C that list maintenance management items, which are specific 
to models A, B, C, respectively. Concretely, each of the tables 23 A, 23B, 
24C describes predetermined maintenance management items (main body, 
lubricating oil, under body, engine, etc.) and the time of when check and 
maintenance should be carried out (e.g., check and repair at intervals, or at 
the times of HI, H2) in accordance with these items. Each table may be 
marked with the additional information of a product number. 

The operation environment condition DB has a set of 
model-specific tables, each of which lists various maintenance management 
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items and corresponds to the operation of a machine under a specific 
environmental condition (operation environment condition). For the 
model A, for example, there are different table 24 A, 24B, and 24C that 
correspond to different environmental conditions (e.g., the installation 
locations in sandy, highland, and sloping areas) as shown in Fig. 4. Each 
of the tables 24A, 24B, 24C describes predetermined maintenance 
management items (main body, lubricating oil, under body, engine, etc.) 
and the time of when check and maintenance should be carried out (e.g., 
check and repair at intervals, or at the times of HI, H2) in accordance with 
these items. Each table may be marked with the additional information of 
a product number. 

The usage condition DB has a set of model-specific tables, each of 
which lists various maintenance management items and corresponds to the 
operation of a machine under a specific usage condition. For the model A, 
for example, there are different table 25 A, 25B, and 25 C that correspond to 
different usage conditions 1 to 3 (e.g., under the condition 1, the machine is 
driven using low quality lubricating oil and low quality fuel) as shown in 
Fig. 5. Each of the tables 25A, 25B, 25C describes predetermined 
maintenance management items (main body, lubricating oil, under body, 
engine, etc.) and the time of when check and maintenance should be carried 
out (e.g., check and repair at intervals, or at the times of HI, H2) in 
accordance with these items. Each table may be marked with the 
additional information of a product number. 

The track record DB stores model, contract rank, initial date of 
maintenance contract, operation time under contract, operation time, 
history of maintenance work, maintenance actual result value [J], use 
conditions, operating conditions, and so on for each individual machine 
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number. Among these items, individual machine number, model, 
contract rank, initial date of maintenance contract, operation time under 
contract, usage conditions, and operation environment condition are 
entered at the time of making the maintenance contract. On the other 
hand, the operation time is periodically entered, and the maintenance actual 
value is entered every time of just after the completion of maintenance 
work. The maintenance actual value is stored as a sum of actual expenses 
to the maintenance within the operation time under the contract. 

As shown in Fig. 8, the price information DB stores a data table 28 
A with a list of prices, where a price of each of various parts is stored on a 
part number basis in addition to a price of each work on a work code basis. 

As shown in Fig. 9, the model-specific DB comprises a table 29D 
that lists maintenance ranks depending on the respective models. As 
shown in the figure, the table 29D stores a maintenance predicted value 
with respect to the maintenance to be performed within the operation time 
under maintenance contract on the basis of each of plural contract ranks 
(Rl to R4) for each model (A to Z) of the machine. Here, the contract 
rank is divided into several ranks depending on the usage conditions and 
the operating conditions of the machine. The maintenance predicted value 
is stored as a sum of predicted expenses to be required to perform 
maintenance within the operation time under the maintenance contract. 

[Functions of the Server SV] 

The control means 30 of the server SV stores data transmitted from 
each of client terminals DT, CT1, CT2 on the predetermined storage means. 
Also, the control means 30 reads the maintenance conditions (the 
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conditions which defined in the table of maintenance management items) 
that correspond to model data, usage conditions, and operating conditions 
of each of the machines Ml, M2 from each of the client terminals CT1, 
CT2, DT. The control means 30 then predicts information about a 
recommendation of contract management at a predetermined operation 
time of the machine Ml, M2 on the basis of the maintenance conditions, 
followed by representing the predicted information about the 
recommendation of contract management on the display means 20 while 
sending such information to each of client terminals CT1, CT2, DT through 
the computer network 1 . The control means 30 further include the 
following function and means. 

(A) The function that optimizes the maintenance management 
recommendation information in consideration of the measurement 
information from the state-measuring means 15. 

(B) The part-specific determination means that estimates the 
unusual part of a machine on the basis of the measurement information 
from state-measuring means 15, and subsequently determines the necessity 
for the part-replacement depending the result of the estimation, followed by 
displaying the result of the determination on the display means 20. 

(C) The part-replacement reconsideration means that reconsiders 
the part-replacement condition among maintenance conditions stored in the 
respective storage means 23 to 25 on the basis of the predicted information 
about maintenance management recommendation and the maintenance 
conditions stored in the storage means 23 to 25. 

(D) The representation means that represents the contents of cost 
estimation to be required for each condition when the predicted information 
about the maintenance management recommendation is executed under the 

-26- 



several conditions. 

(E) The determination means that determines whether a 
maintenance actual result value is larger or smaller than maintenance 
predicted value. The maintenance predicted value that corresponds to the 
machine's model and the contract rank is read out of the table 29D that lists 
model-specific maintenance ranks. On the other hand, the maintenance 
actual result value of the machine is read out of the number-specific data 
table 27D of the maintenance management data table. Furthermore, the 
determination means comprises a means for calculating a dividend under 
the condition that the maintenance actual value is smaller than the 
maintenance predicted value and the difference between them exceeds the 
predetermined value. 

[Maintenance Management Method for Machine Itself] 

At first, we will describe the method of managing the maintenance 
of a machine Ml that belongs to a user CI by an agent Dn. 

The agent Dn or the user CI enters data through an input means 1 1 . 
The data may include a customer name (name of the user CI), model 
(model of the machine Ml), specifications, individual machine number, 
time information (day-month, time, accumulated operation time, operation 
time), and so on. After the input of data, the operating conditions and 
usage conditions of the machine Ml are entered. 

The operation environmental conditions may include the feature of 
location where the machine Ml is actually operated, for example sandy, 
highland, or sloping areas), so that the agent Dn or the user CI may select 
an appropriate area and enters thereof through the input means 1 1 . 
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The usage conditions, for example those of the machine Ml may 
include the model of fuel used, sulfur content, the model of lubricating oil, 
and so on. 

Subsequently, the input information is transmitted to a server SV by 
the control means through a computer network 1 , while the measurement 
information obtained by the state-measuring means 1 5 is periodically 
transmitted to the server SV through the computer network 1 . 

In the server SV, the information is processed along the flow chart 
shown in Fig. 10. 

In the step 1 (ST1), it is checked whether the data is entered. The 
data includes a customer name (name of the user CI), model (model of the 
machine Ml), specifications, individual machine number, time information 
(day-month, time, accumulated operation time, operation time), and so on. 
If the data is entered, then the process proceeds to the step 2 (ST2). In the 
ST2, the maintenance control item table that copes with model data among 
the input data is extracted from the standard condition DB. In other 
words, the maintenance control item tables 23A-23C that copes with the 
model data that correspond to the model-specific data are extracted from 
the standard conditions 23 A to 23C shown in Fig. 3. Accordingly, the 
parts and services required under the standard conditions can be extracted 
with respect to the input model data. 

In the step 3 (ST3), it is confirmed that the operating conditions and 
usage conditions are entered. If these conditions are entered, then the 
process proceeds to the step 4 (ST4). 

In the step 4 (ST4), tables 24A to 24C, 25A to 25C, which list 
maintenance management items, are extracted from the usage condition DB 
and the operation environment condition DB, such that extracted items 
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correspond to the above input conditions. Among them, the extracted 
items are different from those of the table of maintenance management 
items in the standard condition DB. Therefore, the required parts and 
services under the above input conditions are extracted. 

In the step 5 (ST5), for each of extracted items, the maintenance 
management recommendation information at each operation time is 
predicted. 

For example, the maintenance management recommendation 
information with respect to the time or replacing each part and the time of 
performing over haul is performed on the basis of the conditions defined 
about the extracted table of maintenance management item table and the 
input accumulated operation time of the machine. At this time, the 
measurement information transmitted from the state-measuring means 15 
through the user client terminal CT1 may be also referenced to predict the 
maintenance management recommendation information. 

The time of part-replacement can be predicted as follows. In this 
case, data shown in Fig. 1 1A and Fig. 1 IB is used. Fig. 1 1A is a graphic 
diagram that illustrates a replacement probability for each part, where a 
horizontal axis indicates an operation time and a vertical axis indicates a 
characteristic value for every part. As shown in the figure, the 
replacement probability for each part is represented by the line with 
different slopes al, a2, a3, dl, d2 depending on the operating conditions 
and the usage conditions. That is, the operation time until the limit of 
part-replacement becomes short as the inclination of each part-replacement 
probability line al, a2, a3, dl, d2, d2 becomes large. 

Fig. 1 IB is a graphic diagram that illustrates the useful line of each 
part, where a horizontal axis indicates an operation time and a vertical axis 
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indicates the replacement probability for each part. In the figure, the lines 
a, d are part useful time distribution curves that corresponds to the 
part-replacement probability lines al to a3 and dl to d2 of Fig. 
Irrespectively. 

For making a judgment whether parts need to be replaced, an 
instruction is issued for notifying the user or the agent to replace the part 
with new one when the operation time reaches 95% value of the part life 
distribution curves a, d that correspond to the operating conditions and the 
usage conditions, which have been entered. Depending on the operation 
environment and the usage conditions, it is possible to recommend using a 
high quality part as maintenance management recommendation information 
with respect to the part having a lager incrimination of the part-replacement 
probability line on the basis of the operation environmental conditions and 
the usage conditions. 

In the step S6 (ST6), the maintenance management 
recommendation information obtained by the process at the step 5 (ST5) is 
represented on the display means and simultaneously sent to each of the 
client terminals CT1, DT through the computer network 1. 

Fig. 12 illustrates an example of display screen that represents the 
maintenance management recommendation information obtained by the 
process executed in ST5. On the display screen shown in Fig. 12, there 
are the contents of the next round of recommendation (i.e., information 
about the subsequent recommending maintenance management). That is, 
the upper part of the screen indicates the need for the replacements of oil 
and filter, the predicted machine- working time (e.g., service meter: 9,250) 
until such replacements will be needed, and the predicated maintenance 
time (e.g., 30/03/2000), respectively. The middle part of the screen 
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represents a remarks column. As shown in the figure, for example, there 
is described that the replacements of oil and filter are recommended. 
Furthermore, the lower part of the screen represents the predicted expenses 
for carrying out the contents of the recommendation described in the 
remarks column, i.e., the replacements of oil and filter. The predicted 
expenses are represented as "Optionl" and "Option 2". 

Furthermore, in the upper and lower parts on the left side of the 
screen shown in Fig. 12, the model, the data concerned about the features 
of the machine, and the operating conditions are represented. In the 
middle of the lower side of the screen, the usage conditions are represented. 
In the lower part on the right side of the screen, the measurement 
information is represented. In the upper part on the right side, the list of 
other screens is represented. The user or the agent may move from the 
present screen to another one by clicking the corresponding item in the list. 
By the way, the measurement information displayed on the screen indicates 
that a usual part of the machine and the degree thereof being presumed on 
the basis of the measurement information. In other words, the control 
means 30 of the server SV has a part-specific determination means that 
presumes the unusual part with reference to the measurement information 
provided from the state-measuring means 1 5 and determines whether the 
unusual part should be replaced with new one, followed by representing the 
result on the display means 20. 

If the user or the agent cricks "Option 1" or "Option 2" of the 
predicted expenses on the screen shown in Fig. 12, the detailed information 
about "Option 1" or "Option 2" appears on the screen. In other words, the 
control means has the functions of: estimating the required expenses under 
each conditions when the maintenance is performed on the basis of the 

-31- 



predicted maintenance management information under several conditions; 
and representing the contents of the cost estimation on the display means 
20. For estimating the costs precisely, in this case, the cost estimation 
may be performed using the price information DB shown in Fig. 8. 

In the step 7 (ST 7), the various data described above is stored in 
the number-specific DB. 

By the way, if the predicted maintenance management 
recommendation information is much different from the maintenance 
conditions of the maintenance management items stored in the standard DB, 
the operation environment condition DB, and the usage condition DB, the 
control means 30 reconsiders the maintenance conditions stored in each DB 
and rewrites new contents into the DB such that the new values in the DB 
are more be closely analogous to the predicted values in the above 
information. That is, the control means 30 has a means for reconsidering 
the conditions of a part-replacement, which performs reconsideration of 
maintenance replacement conditions among the whole maintenance 
conditions stored in the storage means 23 to 25 with reference to both the 
maintenance conditions stored in the storage means 23 to 25 and the 
predicted maintenance management recommendation information. 

[Method of Managing Maintenance Contract] 

Referring now to Fig. 14 and Fig. 15, we will describe the case in 
which the agent Dn makes a maintenance contract with the user CI having 
the machine 1 and performs a maintenance management of the machine 
Ml. 

At the time of making the maintenance contract, if the agent client 
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terminal Dn requests the server SV to provide the model-specific 
maintenance rank table 29D, the server SV replies the request and sends the 
desired table 28D to the client terminal Dn, followed by representing the 
table 28D on the display means 12. 

Here, the maintenance contract is conducted while checking the 
items listed in the table 29D on the screen of the display means 12, such as 
models (A to Z) and contract ranks (Rl to R4). For determining the 
contract rank, the user CI or the agent Dn may consider the usage 
conditions and the operating conditions of the machine Ml and may select 
the contract rank that suits these conditions, followed by entering the 
contents of the maintenance contract into the display screen through the 
input means 1 1 . The input items include a given individual number or a 
model name of the machine Ml, a contract rank, a start date of 
maintenance contract, an operation time under the contract, and operating 
conditions. Then, the input data is transmitted to the server SV through 
the computer network 1 and stored in the number- specific maintenance 
management data table 27D. 

On the server's side, tables 23 A to 23C that list maintenance 
management items corresponding to the model-specific data are extracted 
from the standard condition DB. Subsequently, tables 24A to 24C and 
25 A to 25 C that list maintenance management items corresponding to the 
input operating conditions and the input usage conditions are extracted 
from the operation environment condition DB and the usage condition DB. 
Among them, items that are different from those in the tables 23 A to 23 C 
in the standard condition DB are extracted and replaced with the tables 23A 
to 23 C in the standard condition DB. Therefore, parts or services to be 
required under the input operating conditions and the usage conditions are 
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extracted. According to the results of the extraction, the maintenance 
management recommendation information at each operation time (e.g., 
information of recommending the replacement of a part at a certain 
operation time) is estimated, followed by transmitting Such information to 
each of client terminals DT, CT1, CT2. 

On the agent's side, a maintenance service is performed on the basis 
of the above information. Each time, the expenses are entered through the 
input means 1 1 . The operation time is also periodically entered. Then, 
these data are transmitted to the server SV through the computer network 1 
and stored in the table 27D for the number-specific maintenance 
management. 

The actual result value J to be accumulated in a maintenance actual 
value [J] column of the model- specific maintenance management data table 
27D gradually increases as the operation time (or contract term) of the 
machine Ml increases. As shown in Fig. 14, for example, the 
maintenance actual result value J increases as the operation time H of the 
machine Ml increases. A portion where the maintenance actual result 
value J is gradually increased indicates that a normal maintenance work is 
performed, while another portion where the maintenance actual result value 
J is sharply increased indicates that a high-cost work such as over haul (e.g., 
engine) or repair of a component is performed. 

In Fig. 14, by the way, "K" denotes a maintenance predicted value, 
which is the sum total of predicted expenses to be required to the 
maintenance. Also, each of "A" and "B" denotes the difference between 
the maintenance predicted value K and a predetermined value that is 
previously defined on the minus side with respect to the value K. In this 
case, the value A is smaller than the value B. 
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On the other hand, on the server's side, the process shown in Fig. 
1 5 is performed on the machine when the operation time reaches one 
defined in the maintenance contract with respect to the given individual 
number. 

In the step 1 (ST1), the number-specific data of the machine having 
the operation time that reaches one defined in the maintenance contract is 
extracted from the number-specific maintenance management data table 
27D. 

In the step 2 (ST2), the maintenance predicted value corresponding 
to a model of the extracted number-specific data and the contract rank is 
read out of the model-specific maintenance rank table 29D. 

In the step 3 (ST3), it is judged whether the difference between the 
contract predetermined value K and the contract actual result value J 
exceeds the predetermined value B (i.e., the calculation of B < K - J is 
performed). If the result is B < K - J, then the process proceeds to the step 
4 (ST4). If it is B > J - J, then the process proceeds to the step 5 (ST5). 

In the step 4 (ST4), a dividend is calculated. In this case, the 
difference between the maintenance predicted value K and the maintenance 
actual result value J may be used as the dividend without any modification. 
Alternatively, a predetermined proportion of the above difference may be 
provided as a dividend. After that, the process proceeds to the step 6 
(ST6). 

In the step 5 (ST5), it is judged whether the difference between the 
maintenance predicted value K and the maintenance actual result value J is 
within the range of the predetermined values A and B. That is, the 
calculation of "B > (K - J) > A" is performed. If "B > K - J > A" holds 
true, then the process is terminated. If it is not realized, the process 
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proceeds to step 6 (ST6). 

In the step 6 (ST6), the contract rank of the model-specific 
maintenance rank table 29D is redefined. If the difference between the 
maintenance predicted value K and the maintenance actual result value J 
equals to or exceeds the predetermined value A, it is considered that it is 
not in an allowable limit of error. In this case, therefore, the contract rank 
of the table 29D is redefined. Concretely, the contract rank of the table 
29D is moved up or down with respect to the usage conditions and the 
operating conditions of the machine stored in the table 27D of the 
number-specific maintenance management data. That is, the contract rank 
is moved up or down such that the maintenance predicted value K gets 
close to the maintenance predicted value J. Therefore, the next 
maintenance contract can be contracted using the redefined contract rank. 

If the maintenance predicted value K exceeds the maintenance 
actual result value J, the contract rank may be redefined. Therefore, the 
next maintenance contract can be contracted using the redefined contract 
rank. 

[Effects of the Embodiments] 

(1) The server SV extracts the maintenance management item table 
that corresponds to the model data, the operational surrounding conditions, 
and the usage conditions of machines Ml and M2, which were transmitted 
from each of the client terminals CT1 , CT2, and DT. On the basis of the 
maintenance conditions specified on this maintenance management item 
table, the maintenance management recommendation information within 
the predetermined operation time of the machine Ml, M2 is predicted. The 
predicted maintenance management recommendation information is 
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displayed on the display means 20. 

Therefore, the optimum maintenance management 
recommendation information in which each of the operational surrounding 
conditions and the usage conditions of the machine Ml, M2 is taken into 
consideration can be acquired easily, without applying a burden to the user 
or the agency. Therefore, management work of the machine on the user's 
side or the agency's side also becomes easy. Especially, management 
schedules, such as repair and overhaul, can also be stood easily. Therefore, 
the information of machine management is realizable. And the whole 
expenses of the machine during its lifetime can also be predicted. 

(2) In the server SV, the machines Ml and M2 belonging to the 
respective users C 1 and C2 are manageable together. Therefore, the 
maintenance management can be performed without causing any burden 
(e.g., the burden accompanied by equipment, and burden accompanied by 
management work) to the users CI and C2 who owns machines and the 
agency that takes charge of maintenance and so on. Therefore, the cost 
for maintenance management can also be reduced. 

(3) For predicting the maintenance management recommendation 
information, in consideration of the measurement information on machines 
Ml and M2 generated as the output from state-measuring means 15 that 
measures the state of machines Ml and M2, the maintenance management 
recommendation information is optimized. It can raise the reliability of 
maintenance management recommendation information. Therefore, it can 
contribute also to reduction of management cost. 

(4) The unusual part of the machine Ml, M2 is presumed on the 
basis of the measurement information on the machine Ml, M2 generated as 
the output from the state-measuring means 1 5 . Then, it is judged whether 
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the part should be replaced on the basis of the state of an actual machine. 
Therefore, before the predicted time, if the unusual part of the machine Ml, 
M2 is caused at time even before the predicted time, the part-replacement 
may be performed before the predicted time. 

(5) When the predicted maintenance management recommendation 
information and the maintenance conditions of a maintenance management 
item table being stored in the standard DB, the operational surrounding 
condition DB, and the operating condition DB are much different, the 
maintenance conditions stored in each DB are redefined and rewritten to 
new values which are more approximate to the predetermined values. 
Therefore, more suitable information about the replacement of parts can be 
provided. 

(6) The predicted maintenance management recommendation 
information is distributed to each of client terminals CT1, CT2, and DT. 
For example, the user can be demanded to perform the required 
maintenance management. Moreover, the agent can be requested to prepare 
required works or supply required parts. Furthermore, the maker is able 
to check the required parts and also adjust the production when stock runs 
short. 

(7) If the predicted maintenance management recommendation 
information is realized according to some conditions, the cost estimation of 
required expense is performed in each condition, and the estimated contents 
are displayed on the display means 20. Therefore, the user can choose 
executable condition while checking the contents of cost estimation when 
the predicted maintenance management recommendation information is 
performed. 

(8) After the expiration of the contract of the machine, the 
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maintenance predicted value corresponding to the model and the contract 
rank 10 of the machine is read from the maintenance rank table organized 
by model 29D. Simultaneously, the maintenance actual result value J of 
the machine is read from the number-specific maintenance management 
data table 27D. Then, it judges whether the maintenance actual result 
value J is larger than the maintenance predicted value K. Therefore, if the 
maintenance actual result value J is much lower than the maintenance 
predicted value K, profits can be returned to the maintenance-receiving side 
and the contract rank is improved. Conversely, if the maintenance actual 
result value J exceeds the maintenance predicted value K, the burden of the 
both sides which make a maintenance contract can be adjusted properly by 
looking over a suitable contract rank again. Furthermore, the maintenance 
predicted value K and the maintenance actual result value J based on the 
cost that actually expensed in connection with maintenance are contrasted, 
so that a negotiation at the time of a future maintenance contract can be 
also performed easily. 

(9) Especially, this system comprises the client terminals DT, CT1, 
and CT2" and the server SV connected to these client terminals DT, CT1, 
and CT2 through the network 1 . Therefore, a businessperson only brings a 
client terminal and visits the buyer of a machine. Then, the business 
makes a maintenance contract with the buyer and enters defined items of 
the contract and the maintenance actual result value into the terminal while 
checking the contents of a maintenance contract. Therefore, the 
maintenance contract can be also made easily and simple. Furthermore, 
each client terminals DT, CT1, and CT2 do not need to have 
model-specific maintenance rank table 29D, the number-specific 
maintenance management data table27D, the determination means, and so 
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on. Therefore, the maintenance contract can be managed using a 
cost-effective general-purpose terminal. 

(10) The contract rank of the maintenance rank table organized by 
model 29D is divided into two or more ranks according to the usage 
conditions and the operational surrounding conditions of the machine. Thus, 
the contents of the maintenance contract can be changeable, for example, 
depending on an installation location of the machine in sandy or highland 
area or cold or tropical district. Therefore, a maintenance contract can be 
made in consideration of those conditions. 

(1 1) A dividend is calculated when the maintenance actual result 
value J is smaller than the maintenance predicted value K and the 
difference between them exceeds the predetermined value B (i.e., the actual 
maintenance cost is less than the maintenance predicted value and the 
difference between them is larger than the predetermined value). Then, 
the dividend is paid to the maintenance-receiving side. Therefore, the 
overpayment on the maintenance-receiving side can be canceled. Therefore, 
there is a big merit of returning the dividend to the contractor who uses the 
machine under better operation environment and usage conditions or the 
contractor with good handling of the machine. 

(12) If the difference between the maintenance predicted value K 
and the maintenance actual result value J exceeds the predetermined value 
A (i.e., the maintenance actual result value J exceeds the tolerance level of 
the maintenance predicted value K), the contract rank of the model-specific 
maintenance rank table 29D is improved. The new contract rank will be 
entered at the time of the next maintenance contract. Therefore, a 
subsequent maintenance contract can be conducted more property. 

(13) When redefining the contract rank of the model-specific 
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maintenance rank table 29D, the usage conditions and the operation 
environmental conditions of the machine are taken into consideration. 
Therefore, the proper maintenance contract suitable for the situation of 
each machine can be made. 

[Modified Embodiments] 

In the above embodiment, the server SV comprises different storage 
means that store their respective databases of standard conditions, 
operating conditions, and user conditions. An additional database that 
stores maintenance management items that correspond to any combination 
of those databases may be allowable. In the above embodiment, 
furthermore, the measurement information from the state-measuring means 
15 mounted on the machines Ml, M2 is transmitted to the user client 
terminals CT1, CT2, respectively. Alternatively, the measurement 
information from the state-measuring means 1 5 may be transferred to the 
agent client terminal DT depending on the distance between the client and 
the agent. 

In the above embodiment, furthermore, the agent client terminal DT 
receives the input information about the contents of maintenance contract 
such as an individual number and a model name of the machine, a contract 
rang, a stating date of the maintenance contract, an operation time under 
the maintenance contract, an operation time, user conditions, an operating 
conditions, a maintenance actual result value, and so on. After the 
expiration of the contract of the machine, the maintenance predicted value 
that corresponds to the model and the contract rank of such a machine is 
read out of the number-specific maintenance management data table 27D, 
while the maintenance actual result value of the machine is read out of the 
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number-specific maintenance rank table 27D to determine the size of the 
maintenance actual value with respect to the maintenance predicted value. 
Alternatively, the saver SV may only hold the model-specific maintenance 
rank table 29D such that the agent client terminal DT may download the 
model-specific maintenance rank table from the server SC to make a 
judgment whether the maintenance actual result value is larger or smaller 
than the maintenance predicted value. 

In the above embodiment, the maintenance contract is made on the 
basis of the operation time and then the maintenance predicted value K is 
compared with the maintenance actual result value J when the operation 
time reaches the operation time under the contact. Alternatively, the 
maintenance contract may be made on the basis of the term and the 
maintenance predicted value K may be compared with the maintenance 
result value J when the contract term is expired. In this case, the 
model-specific maintenance rank table 29D may store the maintenance 
predicted values in advance. These values relate to maintenance in the 
maintenance contract term of each of two or more contract ranks (Rl to 
R4) for each of the models (A to Z) of the respective machines. In 
addition, the number-specific maintenance management data table 27D 
may store an expiration date of the maintenance contract term (the day 
from the start of the contract to the end of the contract term) with respect to 
each individual number. Then, the control means 30 of the server SV may 
perform the process shown in Fig. 16. In the step ST1 1, the specified date 
(optional date) is entered. In the step ST 12, the number-specific data that 
is expired at that specified date is extracted from the number-specific 
maintenance management data table 27D. Subsequently, the above 
processes of the ST2 to ST6 are performed. 
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In the above embodiment, the maintenance contract is made with 
the maintenance operation time under contract or the contract term, then 
the processes shown in Fig. 15 and Fig. 16 are executed on the basis of the 
operation time under contract or the contract term (expiration date). In the 
standard usage, as shown in Fig. 17, the contract term and the operation 
time under contract are in proportion. Thus, if one of them is provided as 
a standard, then the other can be obtained by the relationship shown in Fig. 
1 7. Thus, one kind of model-specified maintenance rank table 29D allows 
that the maintenance contact corresponds to either the maintenance 
operation time under contract or the contract term. In this case, if the 
operation time is provided as a standard, then the latest operation time may 
be entered. 

For example, the model-specific maintenance rank table 29D sets a 
maintenance predicted value in advance on the basis of the operation time 
under contract. If the maintenance contract is made with the contract term, 
the operation time under contract that corresponds to the contract term is 
calculated from the relation of Fig. 1 7. The maintenance predicted value 
corresponding to this operation time under contract may read out of the 
model-specific maintenance rank table 29D. Alternatively, the newest 
operation time is obtained to read the maintenance predicted value 
corresponding to the operation time from the model-specific maintenance 
rank table 29D. 

On the other hand, each client terminals CT1 , CT2, and DT may be 
a personal computer, a cellular phone, a personal digital assistants (PDA), 
and so on, having the browser function. If such a terminal is used, this 
system can be effectively used through a network even from places, such as 
a construction site where the communication circuit or the commercial 



-43- 



power supply of a cable are not fixed. 

Moreover, the system of the present invention consists of each 
client terminals CT1, CT2, and DT and the server SV, which were 
connected through the network 1 . Alternatively, the system of the present 
invention may be realized using stand-alone model computers. Even in 
such a case, the same operational effects are expectable. 

The recording medium of the present invention may be a hard disk 
or the like that makes up the storage means of each of the server and client 
terminals. In addition, an optical disc or the like, which is used to install 
any program into the hard disk, may be provided as a recoding medium of 
the present system. Moreover, the arbitrary recording media with which 
the computer program for performing this system is stored are included. 

It is to be understood that the present invention is not limited to any 
particular management system of a construction machine. Rather, the 
invention is more generally applicable to any mobile- or fixed-model 
working machine, ordinary machine equipped with a driving-power source, 
or the like, in which it is desirable to manage its maintenance. 
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